Medical imaging is an indispensible diagnostic tool in modern medicine enabling fast and accurate diagnosis. Recent technological advances in medical equipment and increased utilization of the imaging modality have resulted in a significant increase in the exposure to ionizing radiation. After the rapid adoption of multi-detector computed tomography, computed tomography (CT) is now the single largest source of diagnostic radiation exposure to patients. The risks and benefits from radiation must be carefully considered in all examinations using ionizing radiation, and the principles of justification and optimization should be considered in the proper use of CT examination. Justification means that the examination must be medically indicated and useful. Optimization means that the imaging should be performed using doses that are ALARA (as low as reasonably achievable), consistent with the diagnostic task. This includes understanding and changing CT protocols to perform the same diagnostic task with the minimal amount of radiation exposure while maintaining diagnostic accuracy. Protocols and guidelines are important tools for radiation dose reduction. Understanding the parameters and dose information for CT examination is essential for optimization. If the exam is justified, then the parameters must be optimized to the imaging indication, scan area, body size, age, and weight of the patients. The physician should always assess the radiation risk-benefit ratio for each patient before ordering an examination that uses radiation. Continuing education is essential for the implementation of the principles of patient radiation dose reduction. Physicians and radiologists must be aware of the radiation risks associated with CT exams.
This dose report was generated on a SOMATOM Sensation 16 (Siemens Healthcare, Forchheim, Germany) computed tomography (CT) scanner during a 4 phase dynamic liver CT. Note the volume CT dose index (CTDIvol) and dose length product (DLP). Dose reports from this scanner include kV, mAs/reference mAs, CTDIvol, DLP, and tube rotation time. This dose report shows separate premonitoring and monitoring radiation doses in regard to bolus tracking. In this exam, a topogram was taken, followed by nonenhanced imaging, bolus tracking, arterial, portal, and delayed phase imaging with a total 4 phases. For nonenhanced liver CT, tube current modulation using CareDose 4D was used at 120 kVP with a reference mAs of 200. In this case, the portal phase scan range included the pelvis, which explains the relatively larger scan range and higher DLP. Total DLP was 723 mGyｘcm. TI, time per rotation; cSL, collimated slice. This dose report was generated on a LightSpeed VCT scanner (GE Healthcare, Milwaukee, WI, USA) during a 4 phase dynamic liver computed tomography (CT) in a 44-year-old woman. Note the volume CT dose index (CTDIvol) and dose length product (DLP). Dose reports from this GE scanner include scanning type, scan range, CTDIvol, and DLP. Series 200 shows the radiation dose occurring during contrast bolus tracking. In this exam, a scout image was taken, followed by nonenhanced imaging, bolus tracking, arterial, portal, and delayed phase imaging with a total 4 phases. In this case, the portal phase scan range included the pelvis, which explains the relatively larger scan range and higher DLP. The total DLP for this patient is estimated as 850.89 mGyｘcm. CTDIvol, volume CT dose index; DLP, dose length product.
